Abstract. A phenomenological model of hard diffraction is presented, in which the structure of the Pomeron is derived from the structure of the parent hadron. Predictions for diffractive deep inelastic scattering are compared with data.
The inclusive and diffractive deep inelastic scattering (DIS) cross sections are proportional to the corresponding F 2 structure functions of the proton, Inclusive DIS
where the superscripts h and D(3) indicate, respectively, a hard structure function (at scale Q 2 ) and a 3-variable diffractive structure function (integrated over t). The latter depends not only on the hard scale Q 2 , but also on the soft scale, M T ∼ 1 GeV, which is the relevant scale for the formation of the diffractive rapidity gap. The only marker of the rapidity gap is the variable ξ. We therefore postulate that the rapidity gap probability is proportional to the soft parton density at ξ and write the DDIS (diffractive DIS) cross section as
where the symbolic notation "⊗ ξ−norm" is used to indicate that the ξ probability is normalized. Since x = βξ, the normalization over all available ξ values involves not only F s 2 but also F h 2 , breaking down factorization. It is therefore prudent to write the DDIS cross section in terms of β instead of x, so that the dependence of F h 2 on ξ be shown explicitly:
The term in the brackets represents the DDIS structure function F In the next step, we seek guidance from the scaling behavior of the soft singlediffractive (sd) differential cross section [1, 2] ,
which in terms of ξ takes the form
where s ≡ M 2 is the s-value of the diffractive sub-system. Noting that ξ is related to the associated rapidity gap by ∆Y = ln 1 ξ , and that the integral
ξ 1+2 is equal to a constant, the above equation may be viewed as representing the product of the total cross section at the sub-system energy multiplied by a normalized rapidity gap probability. In analogy with this experimentally established behavior, we factorize F
, the sub-energy DIS cross section, times a normalized gap probability:
The gap probability is therefore given by §
The normalization factor, N(s, β, Q 2 ), is obtained from the following equation, using
where f q is the quark fraction of the hard structure and is used here since only quarks participate in DIS.
At small x (≤∼ 0.1), the structure functions F h 2 and F s 2 are represented well by the power law expressions
λs . Using these forms we obtain
, a factor of 1 β was erroneously included in Eq. (13) of the gap probability; however, this factor is carried over into the normalization factor N (s, β, Q 2 ) through Eqs. (14) and (15) Since in DDIS x is always smaller than ξ, the above form of F
D(3) 2
, derived for small x, should be valid for all x when ξ is small; it should also be valid for all β(= x/ξ). We therefore expect F
to have the following ξ and β dependence at small ξ:
The HERA (non-diffractive) DIS measurements [3] yield λ s ≈ 0.1, which is in agreement with the value of = α(0) − 1 = 0.104 [4] , where α(0) is the intercept of the Pomeron trajectory at t=0. In the Q 2 range of 10-50 GeV 2 , where the DDIS data are concentrated, these measurements yield λ h ≈ 0.3. Using these values we obtain n = 0.4 and m = 0.7. We therefore expect
We observe the following features: 
is valid in the region of (fixed) small ξ and high Q 2 ,
where the
. As there are no data points at strictly fixed ξ, we have selected the following set of five points at ξ ≈ 0.01 and Q 2 = 45 GeV 2 from Ref. [5] : GeV 2 (solid curve) compared with measured values (points) obtained from Ref. [5] .
